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DETAILED ACTION 

This Office Action is in response to Amendment filed November 20, 2006. Claims 1-6, 
20 are presented for further examination. 

Claim Rejections* 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 6, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Almstead et al. (hereinafter "Almstead", US Patent 6,4991 148 B1 ) in view of 
Haynes et al. (hereinafter "Haynes", US Patent 4,965,51 3) in further view of Conway et 
al. (hereinafter "Conway", US Patent No. 5,608,657). 

As per claim 1 , Almstead discloses a method for remotely monitoring and diagnosing 
operations of a machine, the method comprising: 

• Detecting signals of one or more of the machine's operating and condition 
parameters (column 3, lines 6-8, column 4, lines 22-30, column 5, lines 45-49); 

• Transmitting information describing each anomaly to a first computing device located 
remotely from the machine (column 3, lines 27-32, column 5, lines 34-35, column 7, 
lines 1-5, 11-15); 
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• Diagnosing the information describing the anomaly, where the diagnosing 
comprises: 

• An initial analysis of the information by diagnostic tools maintained at the first 
computing device (column 5, lines 11-35, column 8, lines 50-65); 

• Reporting the diagnosis of the anomaly to a location capable of attending to repair of 
the machine (column 8, lines 58-65, column 14, lines 43-45). 

Almstead does not explicitly disclose: 

• Comparing the detected signals to a signal model maintained locally with respect to 
the machine's location and identifying any anomalies in the detected signals 
compared to the signal model. 

However, in an analogous art, Haynes discloses diagnosing the operating 
characteristics of electric motor-driven mechanical devices in which electrical signals 
are analyzed to provide a current noise signature for which various operating 
characteristics of the device may be observed. The signatures are taken at different 
periods during the life of the device and may be compared to determine aging and wear 
or abnormal operating characteristics (column 3, line 20-40, column 6, lines 20-30). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to implement or incorporate Hyanes's comparing the 
detected signals to a signal model in Almstead's method in order to determine aging 
and wear or abnormal characteristics of the device. 
Almstead, in view of Haynes, does not explicitly disclose: 
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• A subsequent analysis of the information by diagnostic tools maintained at a peer 
computing device located remotely from the first computing device if the initial 
analysis fails to provide a diagnosis; 

• A final analysis by a team of humans aided by a collaborative environment if the 
initial and subsequent analyses fail to provide a diagnosis. 

However, in an analogous art, Conway discloses a line technician for carrying out 
diagnostics. Should the line technician be unable to satisfactorily resolve the issue, the 
problem is communicated to a consulting expert or maybe even a team of experts. The 
remote parties communicate using data transfer mode to voice mode (column 2, lines 
49-64, column 6, lines 50-65). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to incorporate or implement Conway's subsequent analysis 
and final analysis in Almstead's method in order that the proper diagnosis of the 
problem is made. 

As per claim 2, Almstead discloses the method for remotely monitoring and diagnosing 
operations of a machine as set forth in claim 1 wherein the step of detecting signals of 
machine operating and condition parameters includes continuously monitoring at least 
one of the operating parameters and the condition parameters (column 4, lines 22-30). 

As per claim 3, Almstead discloses the method for remotely monitoring and diagnosing 
operations of a machine as set forth in claim 1 . 
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Almstead does not explicitly disclose wherein the signal model is a statistical model 
based on an initial collection of the detected signals. 

However, in an analogous art, Haynes discloses the noise signature frequency being 
displayed on an oscilloscope and/or recorded on a recording device. At different 
mechanical gear meshings and shaft rotations, peaks/frequencies can be observed and 
compared (column 5, lines 22-30, column 6, lines 30-50). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to implement or incorporate Haynes's statistical model in 
Almstead's method in order to show the operation of the device at different frequencies. 

As per claim 6, Almstead discloses the method for remotely monitoring and diagnosing 
operations of a machine as set forth in claim 1 . 
Almstead, in view of Haynes, does not explicitly disclose: 

• Including the step of adding the diagnosis to the diagnostic tools maintained at the 
remote location if the diagnosis is provided by one of the diagnostic tools maintained 
elsewhere and the team of humans. 
However, in an analogous art, Conway discloses a line technician for carrying out 
diagnostics. Should the line technician be unable to satisfactorily resolve the issue, the 
problem is communicated to a consulting expert or maybe even a team of experts. The 
remote parties communicate using data transfer mode to voice mode (column 2, lines 
49-64, column 6, lines 50-65). 
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Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to incorporate or implement Conway's subsequent analysis 
and final analysis in Almstead's method in order that the proper diagnosis of the 
problem is made. 

As per claim 20, Almstead discloses a method for remotely monitoring and diagnosing 
operations of a machine, the method comprising: 

• Detecting signals of one or more of the machine's operating and condition 
parameters (column 3, lines 6-8, column 4, lines 22-30, column 5, lines 45-49); 

• If the detected signals do not conform to the signal model, then informing a first 
computing device located remotely from the machine of an anomaly (column 3, lines 
27-32, column 5, lines 34-35, column 7, lines 1-5, 11-15); 

• Diagnosing the information describing the anomaly, where the diagnosing 
comprises: 

• An initial analysis of the information by diagnostic tools maintained at the first 
computing device (column 5, lines 11-35, column 8, lines 50-65); 

• Reporting the diagnosis of the anomaly to a location capable of attending to repair of 
the machine (column 8, lines 58-65, column 14, lines 43-45). 

Almstead does not explicitly disclose: 

• Comparing the detected signals to a signal model maintained locally with respect to 
the machine's location and identifying whether or not the detected signals conform to 
the signal model. 
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However, in an analogous art, Haynes discloses diagnosing the operating 
characteristics of electric motor-driven mechanical devices in which electrical signals 
are analyzed to provide a current noise signature for which various operating 
characteristics of the device may be observed. The signatures are taken at different 
periods during the life of the device and may be compared to determine aging and wear 
or abnormal operating characteristics (column 3, line 20-40, column 6, lines 20-30). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to implement or incorporate Haynes's comparing the 
detected signals to a signal model in Almstead's method in order to determine aging 
and wear or abnormal characteristics of the device. 
Almstead, in view of Haynes, does not explicitly disclose: 

• A subsequent analysis of the information by diagnostic tools maintained at a peer 
computing device located remotely from the first computing device if the initial 
analysis fails to provide a diagnosis; 

• A final analysis by a team of humans aided by a collaborative environment if the 
initial and subsequent analyses fail to provide a diagnosis. 

However, in an analogous art, Conway discloses a line technician for carrying out 
diagnostics. Should the line technician be unable to satisfactorily resolve the issue, the 
problem is communicated to a consulting expert or maybe even a team of experts. The 
remote parties communicate using data transfer mode to voice mode (column 2, lines 
49-64, column 6, lines 50-65). 
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Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to incorporate or implement Conway's subsequent analysis 
and final analysis in Almstead's method in order that the proper diagnosis of the 
problem is made. 

3. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Almstead et al. (hereinafter "Almstead", US Patent 6,4991 148 B1 ) in view of Haynes et 
al. (hereinafter "Haynes", US Patent 4,965,513) in further view of Conway et al. 
(hereinafter "Conway", US Patent No. 5,608,657) and in further view of Lowenstein et 
al. (hereinafter "Low", US Patent 5,319,513). 

As per claim 4, Almstead further discloses the method for remotely monitoring and 

diagnosing operations of a machine as set forth in claim 1. 

Almstead, in view of Haynes and Conway, does not explicitly disclose wherein the 

detected signals are derived from a plurality of sensors, the method including the steps 

of: 

• Identifying a failed sensor; 

• Regenerating the signal model based on remaining sensors; 

• Monitoring the machine based on the remaining sensors and the signal model until 
the failed sensor is repaired or replaced. 

However, in an analogous art, Low discloses detecting the inoperation of capacitor cells 
and fuses. Should either of these be inoperable, a disconnect mechanism is activated 
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and the monitor rechecks the conditions and compares to normal operating conditions, 
(column 3, lines 35-67, column 5, lines 34-37, column 6, lines 1-5). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to implement or incorporate Low's identifying a failed 
sensor, regenerating the signal model, and monitoring the machine based on remaining 
sensors in Almstead's method in order to maintain operation status. 

As per claim 5, Almstead discloses the method for remotely monitoring and diagnosing 
operations of a machine as set forth in claim 1 . 

Almstead, in view of Haynes and Conway, does not explicitly disclose wherein the 
detected signals are derived from a plurality of sensors, the method including the step of 
generating a sensor replacement signal if the identified anomaly is based on a detected 
signal from a single sensor such that the replacement signal is substituted into the 
detected signals as a placement for the detected signal from the single sensor and the 
step of comparing includes the step of comparing the detected signals containing the 
replacement signal to the signal model. 

However, in an analogous art, Low discloses detecting the inoperation of capacitor cells 
and fuses. Should either of these be inoperable, a disconnect mechanism is activated 
and the monitor rechecks the conditions and compares to normal operating conditions, 
(column 3, lines 35-67, column 5, lines 34-37, column 6, lines 1-5). 
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Therefore, one of ordinary skill in the art at the time the invention was made 
would have found it obvious to implement or incorporate Low's generating a 
replacement signal in Almstead's method in order to maintain operation status. 

Response to Arguments 
The Office notes the following arguments: 

(a) Nowhere does the cited art discuss calling in peer remote computing devices to 
help in the diagnosis. 

(b) Conway does not teach adding to the diagnostic tools, that is, enhancing the set 
of diagnostic tools in response to the resolution of an anomaly. 

In response to: 

(a) Almstead discloses an on-site monitor (first computing device located remotely 

from the machine) located in a power plant and interfaced with monitored equipment 

(i.e. turbine or generator). The on-site monitor is remote from the monitored equipment. 

Almstead further discloses the on-site monitor can be coupled to the monitored 

equipment (local to the equipment). Therefore, the on-site monitor can be considered 

both remote and local as to the location of monitored equipment. 

Anomaly information is sent to the on-site monitor for diagnosing. The on-site monitor 

performs diagnostic functions such as analyzing the received data. 

Further analysis is performed at a remote diagnostic center (subsequent analysis... by 

diagnostic tools maintained at a peer computing device located remotely from first 

computing device). The remote diagnostic center forms diagnostics and provides 
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reports. These results can be provided to an operator (column 3, lines 5-10, 30-32, 
column 4, lines 22-30, 36-38, column 5, lines 28-34, column 8, lines 50-65). 
Therefore, Almstead indeed discloses "calling in peer remote computing devices to help 
in the diagnosis". 

(b) Almstead discloses the diagnostic results from the diagnostic center are reported 
to an operator at the site of the on-site monitor (remote first computing device). The on- 
site monitor also has access to the diagnostic reports (column 8, lines 58-65, column 
14, lines 42-45). 

Therefore, Almstead discloses, "adding diagnostics to the diagnostic tools maintained at 
the remote location. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Barbara N. Burgess whose telephone number is (571) 
272-3996. The examiner can normally be reached on M-F (8:00am-4:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ario Ettinene can be reached on (571) 272-4001 . The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Barbara N Burgess 

Examiner 

Art Unit 2157 



February 19, 2007 
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